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CLAIMS 



[Claim(s)] . 

1. It is Air Bag Assembly for Cars with Power. It is Equipped in Hollow Body Part of Said Car with Power, and is 0 from 0.1 

Millimeters. 

Expansion metal bag (10) which has a metal with a thickness of 75 millimeters Gas generator (32) which generates gas 
flow when it operates Air bag assembly characterized by having the duct (34) which this gas flow is turned [ duct ] to said 
expansion metal bag (10), and expands this metal bag body (10'). 

2. Said expansion metal bag (10) is an air bag assembly given in the 1st term of a claim characterized by including the 1st 
metal sheet (16) which inserts the separation section (42) which can expand in the meantime, and is combined to the 2nd 
metal sheet (18). 

3. The separation section (42) in which said expansion is possible is an air bag assembly given in the 2nd term of a claim 
characterized by being demarcated by the weld bead (20) which combines said 1st metal sheet (16) with said 2nd metal 
sheet (18). 

4. The separation section (42) in which said expansion is possible is an air bag assembly given in the 2nd term of a claim 
characterized by being demarcated with combination with one [ at least ] bending section (22) of a weld bead (20). and 
said 1st metal sheet (16) and said 2nd metal sheet (18). 

5. Said 1st Metal Sheet (16) is Door Panel (24) of Said Car with Power. 

An air bag assembly given in the 3rd term of a claim characterized by forming ****** (28). 

6. Said 1st Metal Sheet (16) is Door Panel (24) of Said Car with Power. 

An air bag assembly given in the 3rd term of a claim characterized by equipping ****** (28), 

7. Said expansion metal bag (10) is an air bag assembly given in the 1st term of a claim characterized by being equipped in 
the door (26) of said car with power. 

8. Said Expansion Metal Bag (10) is Dashboard (44) of Said Car with Power. 

An air bag assembly given in the 3rd term of a claim characterized by equipping ******. 

9. It is Air Bag Assembly for Cars with Power. Front Face or Rear Face of Said Car with Power is Equipped, and it is 0 
from 0.1 Millimeters. 

Expansion metal bag (10) which has a metal with a thickness of 75 millimeters Gas generator (32) which generates gas 
flow when it operates Air bag assembly characterized by having the duct (34) which this gas flow is turned [ duct ] to said 
expansion metal bag (10), and expands this metal bag (10*). 

10. Said 1st metal sheet (16) and said 2nd metal sheet (18) are an air bag assembly given in any 1 term of the 1st term of 
a claim to the 9th term characterized by being chosen from the group which serves as copper, the alloy which used 
copper as the base, aluminum, an alloy which used aluminum as the base, and stainless steel from an alloy by using iron as 
the base, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Expansion metal bag for automobile crew protection This invention relates to the air bag which is used as an automobile 
occupant restraint system in the case of the collision of an automobile and which can be expanded. When an automobile is 
especially shocked by too much force, a metal bag expands with a gas generator. 

It is equipped with the anterior part wearing air bag which expands in the case of the collision of an automobile in the 
steering column of many cars with power, a glove compartment, or a dashboard. In the case of a front end section 
collision, an air bag expands by gas and fills mostly the part of the crew compartment which is not occupied by the 
operator or crew. The combination of a seat belt and an air bag is effective for restraining the crew of an automobile in 
the case of a front end section collision, and makes seriously injured possibility min. 

Although the anterior part wearing air bag is very effective for a front end section collision, it is not effective for the 
collision generated at a bigger include angle than 30 degrees from a side collision and a front end section collision. 
Therefore, it is necessary to equip an automobile with an air bag effective for restraining crew in the case of a side 
collision. 

The U.S. Pat. No. 53081 12 specification to Hill et al is indicating the air bag made from textiles for a side collision. An air 
bag can be extended, and where gas is extracted, it is equipped with it in a door panel. It develops more quickly, the bag 
which was able to be opened is rolled and the directivity which is more reliable from the air bag held in the condition of 
having been bent or twisted is offered. 

Taguchi et al The U.S. Pat. No. 5316336 specification to receive indicates the rubber or the air bag made from textiles 
which offers the occupant restraint system in the case of a side collision. It is equipped with this air bag in the door panel 
of a gas generator top. In the case of a collision, an air bag can be extended and is prolonged up in the side along with the 
inside of a door. The direction of the air bag to a gas generator enables efficient use of the gas which occurred, and 
quicker expansion of an air bag. 

The expansion rate of textiles or the air bag made of rubber is restricted. These flexible bags made from textiles cannot 
cease in a hot expansion gas temperature. In a hot case, an air bag burns and exposes crew to elevated-temperature gas. 

Moreover, the air bag made from textiles has the structure which discharges gas in the interior of a car. 
Therefore, the chemical composition object of the gas generator used in order to expand an air bag must be 
comparatively restricted to the constituent which generates gas without toxicity at low temperature. Furthermore, a gas 
stream must not contain too much quantity of a solid particulate or inflammable gas. 

The flexibility of the air bag made from textiles is harmful. In order to guarantee quick expansion, an air bag is bent 
correctly or must be supported in the specific direction. Since long duration is covered and an automobile receives the 
impact and centrifugal force of the usual operation, a flexible air bag changes a location and effective expansion of an air 
bag may be spoiled 

Other approaches of taking care of an occupant in the case of a collision are use of the energy absorption structural 
member with which the centrum of automobiles, such as the door-panel inside in the trunk close to the bottom or the 
bumper of a hood, was equipped. 

The U.S. Pat. No. 3888502 specification is indicating the energy absorption member for automobiles. Drawing processing 
of the hollow was carried out, or it fills up with a plastics bead and the tube by which spot welding was carried out is 
inserted into the wall of an automobile. A plastics bead absorbs collision energy and forms the twist homogeneity and 
controlled crushing of centrum material. 

Bez The U.S. Pat No. 4050537 specification to receive is indicating the hollow metal member installed in the wall of an 
automobile. In the case of a collision, generally it is explosive loading, centrum material is pressurized, makes the method 
of outside transform the wall of a hollow metal member, and increases the resistance to a buckling. 
Value is restricted although these structural members are effective. A polymer bead has the volume weight of 75- 
150kg/m3, and applies to an automobile the weight which is not desirable. The structural member which can be equal to 
explosion, without bursting must be formed carefully, and must be protected from corrosion, heat, and the conditions that 
reduce other reinforcement. 

The above-mentioned problem about the both sides of the air bag for a side collision and a internal structure member is 
solved with an expansion metal bag. Defense facility (munitions) The expansion metal bag to distribute is Schneider et al. 
It is indicated by the U.S. Pat. No. 5107767 specification to receive. However, this patent is turned to offering the driving 
force which promotes a defense facility, and in order to restrain or take care of the crew of an automobile, it has not 
suggested the device which can use a metal bag. 

The need for the air bag assembly using the expansion metal bag which does not have the problem of the conventional 
technique exists. 

Therefore, the purpose of this invention is offering the metal bag which expands in the case of the collision of an 
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automobile. The description of this invention is suitable especially as the structural member by which a metal bag is 
insertedjn an automatic in the car one as a knee bolster which prevents damage on the downward leg as an air bag for a 
side collision, and which can be expanded, or a bumper. 

From textiles or the air bag made of rubber, I hear that an expansion metal bag is strong and is not porosity, and one of 
the advantages of this invention has it. There is no possibility that a metal bag may not change a location but may explode 
during actuation of an automobile. Since a metal bag is not porosity, the component of a gas stream does not need to 
agree in the same strict toxicity level as the time of the porous bag made from textiles being used. This result is that it 
becomes possible adopting wide range selection of an effective generation-of-gas compound. 

A metal bag does not have inflammability but other advantages of this invention are that elevated-temperature gas is 
usable to expansion. Use of elevated-temperature gas enables earlier expansion with higher gas pressure, and the amount 
of the gas generation chemical needed for expansion is decreased. This decreases the magnitude and weight of an 
expansion device. According to this invention, the air bag assembly for cars with power is offered. This assembly is 
equipped with the expansion metal bag and the gas generator. A gas generator generates gas flow, when a car with power 
is shocked by too much force. A duct turns gas flow to an expansion metal bag. 

**** and the other purposes, the description, and the advantage will become clearer from the following specifications and 
drawings. 

Drawing 1 shows the metal bag of this invention. 

Drawing 2 shows the sectional view of the gestalt of operation of the 1 st of the metal bag of drawing 1 . 
Drawing 3 shows the sectional view of the gestalt of operation of the 2nd of the metal bag of drawing 1 . 
Drawing 4 shows the metal bag as an air bag for a side collision before expansion. 
Drawing 5 shows the metal bag of drawing 4 after expansion. 

Drawing 6 shows the gestalt of operation of the 2nd of the metal bag as an air bag for a side collision before expansion. 
Drawing 7 shows the metal bag of drawing 6 after expansion. 

Drawing 8 shows the metal bag used as a knee bolster which decreases damage on the downward leg and helps 
positioning of an occupant. 

Drawing 9 shows the structural member with which it was equipped in the door of an automobile and which can be 
expanded. 

Drawing 10 is ** Figs., such as the 2nd expansion structural member. 
Drawing 1 1 shows the metal bag as a bumper of an automobile. 

Drawing 1 shows the top view of the metal bag 10 of this invention. The metal bag 10 is formed from the thin metal sheet 
which can be deformed plastically, and this metal is dissolved at temperature higher than 600 degrees C, and it dissolves 
it at the temperature exceeding 1000 degrees C preferably. The gas used in order to expand the metal bag 10 can flow 
into a metal bag at the temperature below about 2200 degrees C (4000 degrees F). The low-fever capacity of the gas 
combined with the heat distribution property which was excellent in the metal bag 10 prevents fusion of a metal bag. 
The suitable ingredient of the metal bag 10 contains copper, a copper alloy like brass (copper/zinc alloy), aluminum, the 
aluminium alloy, and the alloy that used various iron like low, medium carbon steel, and stainless steel as the base. The 
sheet has the thickness of about 0.1 to about 0.75mm (0.004-0.030 inches). Desirable thickness is about 0.15mm to about 
0.30mm (0.006-0.01 2 inches). 

The thickness of under these minimum values is difficult resistance welding, and an assembly and maintaining form the 
difficult member which is hard to deal with it by the automatic in the car one. An ingredient thicker than such maximums 
does not offer the optimal damping property, when the structure very firm when it expands is formed and the occupant of 
an automobile is contacted. 

In order that the expansion metal bag 10 may act as a rigid member like the anterior part pressurized inside, a posterior 
part, and a flank bumper, when being attached in the exterior of an automobile, in order to improve reinforcement, a thick 
metal sheet is desirable. 

Because of easy-izing of corrosion resistance and resistance welding, stainless steel is the most desirable. 

The metal bag 10 is formed in the configuration of a request like the shape of the shape of a disk, and a rectangle. The 

usual metal-forming technique can be used and a thin metal sheet can be formed in the complicated configuration which 

suits the appearance of automobiles, such as a door interior, a door panel, a dashboard, a windshield header, and a knee 

bolster. The hole which forms the inlet-port section 1 2 or the air hole 1 4 of expansion gas may be formed in a metal 

sheet. 

If the both sides of drawing 1 and drawing 2 are referred to, the metal bag 10 will weld the 1st metal sheet 16 and the 2nd 
metal sheet 18 together, and will be formed. The edge of these sheets is most effectively combined in a burn-through 
groove weld zone (melt down edge weld) or the machine roll resistance welding section (machine rolling resistance weld) 
20. Welding is more desirable than soldering, soldering, and the joining-together method that uses an additional binder. The 
bond part of a edge receives an exfoliation load, when a metal bag expands. The binder does not have the capacity to 
bear this exfoliation load. Moreover, welding of the edge of a metal bag can be performed very quickly, when the machine 
roll resistance welding equipment (machine resistance roll welders) which forms economical bag structure is used. 
In order to raise the volume occupied with an expansion bag. one side or the both sides of a metal sheet can have the 
bending section 22, as shown in drawing 3 . This part is bendable in the mode of the format of an accordion, or others 
which carries out opening easily. Since the metal has rigidity from textiles or rubber, the bending section 22 does not 
change a location in the case of the normal operation of an automobile. 

Drawing 4 shows the metal bag 10 as an air bag for a side collision. The 1st metal sheet 16 forms some panels 24 which 
form the door 26 of a vehicle. It can expose as an ornament trim or the front face 28 of the 1st metal sheet 16 exposed 
to the crew 30 of an automobile can be covered with textiles, leather, or plywood. 

The gas generator 32 is attached in the 2nd metal sheet 1 8. A gas generator generates a big gas stream, when lit. 
Generally, the sensor (not shown) with which an automatic in the car one was equipped sends an active signal to electric 
IGUNITTA, when an automobile is shocked by too much force. With the heat distribution capacity which was excellent in 
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the metal which forms the low-fever capacity, the 1st metal sheet 16, and the 2nd metal sheet 18 of the gas generated 
by the gas generator, an energy generation compound like a nitrocellulose can be used within a gas generator 32. 
When the generation-of-gas agent which used the nitrocellulose as the base is lit extensive, i.e., about four mols [ per g ] 
*gas, occurs. This gas is an elevated temperature and expands the metal bag 10 by time amount fewer than about 15 mses. 
By optimizing a chemical composition object and the location of the duct 34 which turns a gas stream to the metal bag 
10, the expansion time amount of less than five mses is attained. 

The generation-of-gas chemical composition object which generates a lot of gas in several mm second is usable. 
Generally, the gas stream generated is the elevated temperature of about 2200-degree C order from about 600 degrees 

C. 

The metal bag 10 has the plasmotomy-proof nature which was very superior to textiles or the air bag made of rubber. 
There is no possibility of 30 occupant that it may be exposed to the gas generated by the gas generator 32. Since the 
endocyst of the gas is carried out into a nonvesicular bag, using the gas exceeding the above-mentioned discharge 
toxicity level is permitted. Moreover, inflammable gas can also be taken into consideration when the intensionality which 
improved is taken into consideration. 

Since the allowable temperature of gas is an elevated temperature, promotion gas required in order to expand a metal bag 
is little, and makes magnitude of a gas generator 32 min, and simplifies structure. A gas generator 32 does not need the 
cooling screen for lowering the expansion temperature of gas, or other equipments. Reduction of the magnitude of an 
inflator restricts interference with the metal bag 10 and actuation of the link mechanism 40 which operates the aperture 
36 of an automobile, door handles 38, or these members. 

Drawing 5 shows metal bag 10' after expansion. Metal bag 10' is prolonged in the method of inside towards the inside of 
the crew compartment which forms an occupant's 30 restricted side. When used as an air bag for a flank collision, about 
345Pa (50psig) of about 69 OOpsig) to about 276Pa (40psig) expansion pressure is preferably used from about 34.5Pa 
(5psig). 

Drawing 6 shows the metal bag 1 0 in the gestalt of operation of the 2nd of this invention with which it is equipped behind 
a panel 24. In the case of the gestalt of this operation, an automobile manufacturer does not need to change the 
appearance of a panel 24. The 1st metal sheet 16 is combined with a panel 24 with a suitable means like welding, 
soldering, soldering, or bolt **. When an automobile is shocked by sufficient force, a gas generator 32 operates and 
expands the separation section 42 between the 1 st metal sheet 1 6 and the 2nd metal sheet 1 8. 
A panel 24 is distorted when metal bag 10' develops, as shown in drawing 7 . This panel is usually covered with an 
ornament trim like the leather which restrains an occupant 30, or textiles. The gestalt of this operation will produce 
destruction of the door 26 of a vehicle, and the damage over a link mechanism 40. However, by side collision, since 
damage is received, the door of a vehicle can usually permit this damage. 

In drawing 8 , the dashboard 44 bottom is equipped with the metal bag 10, and it is made into the knee bolster 45 with a 
pad, and one, or is arranged behind this knee bolster with a pad. The metal bag 10 expands quickly in the case of a 
collision. Knee bolster 10' which expanded improves absorption of energy. More generally than the anterior part wearing 
air bag 49 of an operator or crew, as for the knee bolster of the dashboard bottom, it is prevented that expand more 
quickly [ about 3 - about 1 0 mses ], and the crew of an automobile dives into the anterior part wearing air bag 49 bottom. 
An occupant's leg has rigidity from an occupant's flank, therefore a gas generator 32 sends expansion pressure higher 
than the time of being used with the metal bag for a side collision to the separation section 42. 

The expansion pressure which develops air bag 10' is about 138Pa (20psig) to about 1034Pa (150psig), and is about 172Pa 
(25psig) to about 51 7Pa (75psig) more preferably. 

Drawing 9 shows other applications of the expansion metal bag of this invention. The metal bag 10 is the hollow beam 
which can be formed by welding, as it is the usual tube drawing or was shown in drawing 10 . This hollow beam is easily 
held in the limitation of the door 26 of an automobile, and does not block actuation of a door and an aperture. The hollow 
beam 10 is lightweight and does not have big effect on the whole automobile weight. The hollow beam 10 in the condition 
of not expanding seldom has rigidity in the side. However, a hollow beam adds remarkable reinforcement to a door, when it 
develops on the tubular structure object pressurized inside. 

Although the interior and the exterior of a door deform and the link mechanism of an aperture and a door may be moved 
or destroyed when a hollow beam expands, probably these members will be destroyed by the side collision. It contributes 
to quick expansion of the hollow beam pressurized inside helping moderation of the object which collides with an 
automobile, and the effectiveness of the increase of the rigidity of the door of an automobile and these both sides making 
min possibility of damage on the occupant in the case of a collision. 

The usual air bag generator (not shown) is connected to the hollow beam 10 through a duct. When rigidity is max, an air 
bag forms the pressure of about 1 3.790 (2000psig) to about 34,475Pa (5000psig) in the separation section 42. 
In drawing 1 1 , the metal bag 10 forms the bumper of an automobile 46. In the case of a collision, the metal bag 10 
expands to location 10', and the separation section 42 is preferably pressurized by at least 13790Pa (2000psig) from about 
34,475Pa (5000psig) at about 68,950Pa OO.OOOpsig). Expansion of metal bag 10' slows down the object which collides with 
an automobile 46, achieves buffer action, and makes the impact of a collision min. 

Although the metal bag of this invention was explained with reference to the automobile, this metal bag is an arresting 
gear useful also on the car with power of other formats. Although the other cars with power include the aircraft, a vessel, 
and a truck, it is not restricted to these. 

Although combination with the gestalt of operation of the specification explained this invention, it is clear that the 
expansion metal bag with which are completely satisfied of the purpose, an above-mentioned means, and an above- 
mentioned advantage is offered according to this invention. If an example is taken in the above-mentioned explanation, it 
is clear that many permutations, modification, and corrections are clear to this contractor. Therefore, it has the intention 
of including the pneuma of an attachment claim and all the permutations in wide range, modification, and correction. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 10] 
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